Claims 



What is claimed is: 

1. A method of presenting data, said method 
comprising : 

selecting a display mode for displaying 
thread data of one or more threads of at least one 
application, said display mode comprising one of a 
function-centric display mode and a thread-centric 
display mode; and 

displaying said thread data based on the 
selected display mode. 

2. The method of claim 1, wherein said selecting 
further comprises dynamically switching, by a user, between 
said function-centric display mode and said thread-centric 
display mode. 

3. The method of claim 1, wherein the selected 
display mode is the function-centric display mode, and 
wherein said displaying comprises displaying a hierarchical 
structure which includes one or more functions having a 
parental relationship to the one or more threads, the 
hierarchical structure including corresponding thread data 
for each of the one or more threads of the one or more 
functions . 
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4. The method of claim 3^ wherein the corresponding 
thread data for a thread includes performance data of that 
thread as it pertains to a particular function. 

5. The method of claim 1;. wherein the selected 
display mode is the thread-centric display mode, and wherein 
said displaying comprises displaying a hierarchical 
structure in which the one or more threads have a parental 
relationship to one or more other components of said at 
least one application, the hierarchical structure including 
corresponding thread data for each of the one or more 
threads . 

6. The method of claim 5, wherein the corresponding 
thread data for a thread includes accumulated performance 
data of the one or more other components that are children 
of that thread. 

7. The method of claim 1, wherein said data includes 
performance data of said one or more threads. 

8. The method of claim 1, wherein said performance 
data comprises profile data of said one or more threads. 

9. The method of claim 1, wherein said selected 
display mode is the function-centric mode, and the thread 
data of a thread of said one or more threads comprises data 
indicating an amount of system resources consumed by the 
thread when executing a particular function of the at least 
one application. 
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10. The method of claim 1, wherein said selected 
display mode is the thread-centric mode, and the thread data 
of a thread of said one or more threads comprises data 
indicating an amount of system resources consumed by the 
thread when executing one or more functions of the at least 
one application. 
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11. A method of presenting data, said method 
comprising : 

selecting a display mode from a plurality of 
display modes for displaying performance data of 
one or more threads of an application, said 
plurality of display modes comprising a thread- 
centric display mode focused on an individual 
thread's activity; and 

displaying said performance data of said one 
or more threads based on the selected display 
mode . 

12. The method of claim 11, wherein said thread- 
centric display mode includes an indication of at least one 
of: the threads created at runtime, one or more functions 
executed by a thread, and an amount of system resources 
consumed by a thread in each function executed by the 
thread. 

13. The method of claim 11, wherein said plurality of 
display modes further comprises a function-centric mode 
focusing on activities associated with a particular 
function. 
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14. A method of presenting data, said method 
comprising : 

creating a plurality of data structures to be 
used in displaying performance data of at least 
one application;, wherein at least one data 
structure of the plurality of data structures has 
associated therewith performance data of at least 
one thread of the at least one application; and 

presenting the one or more data structures in 
an organizational structure, wherein the 
organizational structure is based on at least one 
of functional activities within the at least one 
application and thread activities within the at 
least one application. 

15. The method of claim 14, wherein said performance 
data of said at least one thread comprises profile data of 
said at least one thread. 

16. The method of claim 14, wherein said plurality of 
data structures comprises at least one of a process object, 
a file object, a function object and a thread object. 

17. The method of claim 14, wherein the creating is 
based upon whether the organizational structure is based on 
functional activities or thread activities. 
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18. The method of claim 14 ^ wherein the organizational 
structure is based on functional activities^ and wherein 
said presenting comprises using a hierarchical structure of: 
process data structure->f ile data structure^f unction data 
structure^thread data structure. 

19. The method of claim 14, wherein the organizational 
structure is based on thread activities, and wherein the 
presenting comprises using a hierarchical structure of: 
process data structure^thread data structure^f ile data 
structure->f unction data structure. 

20- The method of claim 14, further comprising 
accumulating performance data for one or more data 
structures of the plurality of data structures, and wherein 
said presenting comprises displaying the accumulated 
performance data with its corresponding data structure. 

21. The method of claim 14, wherein the organizational 
structure is based on functional activities, and wherein the 
presenting includes displaying one or more functions of said 
at least one application, and for each function of said one 
or more functions, displaying one or more threads executing 
that function, along with the performance data of that 
thread as it pertains to that function. 
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22. The method of claim 14, wherein the organization 
structure is based on thread activities, and wherein the 
presenting comprises displaying one or more threads of said 
at least one application, and for each thread of said one or 
more threads, displaying its associated performance data, 
which reflects performance data of the one or more functions 
executed by that thread. 
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23. A memory for storing data to be displayed, said 
memory comprising: 

a data construct usable in data 
visualization, said data construct comprising: 

one or more process objects representing 
one or more executable entities; and 

one or more thread objects associated 
with at least one process object of said one 
or more process objects, said one or more 
thread objects including performance data 
representing runtime thread activity. 

24. The data construct of claim 23, further comprising 
one or more function objects representing one or more 
functions, and wherein in a hierarchical structure, said one 
or more function objects are children of at least one 
process object of the one or more process objects and 
parents to at least one thread object of the one or more 
thread objects. 

25. The data construct of claim 23, further comprising 
one or more function objects representing one or more 
functions, and wherein in a hierarchical structure, said one 
or more function objects are children to at least one thread 
object of the one or more of the thread objects, and the one 
or more thread objects are children to at least one process 
object of the one or more process objects. 
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25, A system of presenting data, said system 
comprising : 

means for selecting a display mode for 
displaying thread data of one or more threads of 
at least one application, said display mode 
comprising one of a function-centric display mode 
and a thread-centric display mode; and 

means for displaying said thread data based 
on the selected display mode. 

27. The system of claim 26, wherein said means for 
selecting further comprises means for dynamically switching, 
by a user, between said function-centric display mode and 
said thread-centric display mode. 

28. The system of claim 26, wherein the selected 
display mode is the function-centric display mode, and 
wherein said means for displaying comprises means for 
displaying a hierarchical structure which includes one or 
more functions having a parental relationship to the one or 
more threads, the hierarchical structure including 
corresponding thread data for each of the one or more 
threads of the one or more functions. 

29. The system of claim 28, wherein the corresponding 
thread data for a thread includes performance data of that 
thread as it pertains to a particular function. 
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30. The system of claim 26, wherein the selected 
display mode is the thread-centric display mode, and wherein 
said means for displaying comprises means for displaying a 
hierarchical structure in which the one or more threads have 
a parental relationship to one or more other components of 
said at least one application, the hierarchical structure 
including corresponding thread data for each of the one or 
more threads. 

31. The system of claim 30, wherein the corresponding 
thread data for a thread includes accumulated performance 
data of the one or more other components that are children 
of that thread. 

32. The system of claim 26, wherein said data includes 
performance data of said one or more threads. 

33. The system of claim 32, wherein said performance 
data comprises profile data of said one or more threads. 

34. The system of claim 26, wherein said selected 
display mode is the function-centric mode, and the thread 
data of a thread of said one or more threads comprises data 
indicating an amount of system resources consumed by the 
thread when executing a particular function of the at least 
one application. 
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35. The system of claim 26, wherein said selected 
display mode is the thread-centric mode, and the thread data 
of a thread of said one or more threads comprises data 
indicating an amount of system resources consumed by the 
thread when executing one or more functions of the at least 
one application. 
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36. A system of presenting data, said system 
comprising: 

means for selecting a display mode from a 
plurality of display modes for displaying 
performance data of one or more threads of an 
application, said plurality of display modes 
comprising a thread-centric display mode focused 
on an individual thread's activity; and 

means for displaying said performance data of 
said one or more threads based on the selected 
display mode. 

37. The system of claim 36, wherein said thread- 
centric display mode includes an indication of at least one 
of: the threads created at runtime, one or more functions 
executed by a thread, and an amount of system resources 
consumed by a thread in each function executed by the 
thread. 

38. The system of claim 36, wherein said plurality of 
display modes further comprises a function-centric mode 
focusing on activities associated with a particular 
function. 
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39. A system of presenting data, said system 
comprising ; 

means for creating a plurality of data 
structures to be used in displaying performance 
data of at least one application, wherein at least 
one data structure of the plurality of data 
structures has associated therewith performance 
data of at least one thread of the at least one 
application; and 

means for presenting the one or more data 
structures in an organizational structure, wherein 
the organizational structure is based on at least 
one of functional activities within the at least 
one application and thread activities within the 
at least one application, 

40- The system of claim 39, wherein said performance 
data of said at least one thread comprises profile data of 
said at least one thread. 

41. The system of claim 39, wherein said plurality of 
data structures comprises at least one of a process object, 
a file object, a function object and a thread object. 

42. The system of claim 39, wherein the means for 
creating creates said plurality of data structures based 
upon whether the organizational structure is based on 
functional activities or thread activities. 
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43. The system of claim 39^ wherein the organizational 
structure is based on functional activities, and wherein 
said means for presenting comprises means for using a 
hierarchical structure of: process data structure^f ile data 
structure-^f unction data structure^thread data structure. 

44. The system of claim 39, wherein the organizational 
structure is based on thread activities, and wherein the 
means for presenting comprises means for using a 
hierarchical structure of: process data structure^thread 
data structure->f lie data structure^f unction data structure. 

45. The system of claim 39, further comprising means 
for accumulating performance data for one or more data 
structures of the plurality of data structures, and wherein 
said means for presenting comprises means for displaying the 
accumulated performance data with its corresponding data 
structure . 

46. The system of claim 39, wherein the organizational 
structure is based on functional activities, and wherein the 
means for presenting includes means for displaying one or 
more functions of said at least one application, and for 
each function of said one or more functions, displaying one 
or more threads executing that function, along with the 
performance data of that thread as it pertains to that 
function. 
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47. The system of claim 39^ wherein the organization 
structure is based on thread activities, and wherein the 
means for presenting comprises means for displaying one or 
more threads of said at least one application, and for each 
thread of said one or more threads, displaying its 
associated performance data, which reflects performance data 
of the one or more functions executed by that thread. 
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48. A system of presenting data, said system 
comprising : 

a computing unit to select a display mode for 
displaying thread data of one or more threads of 
at least one application, said display mode 
comprising one of a function-centric display mode 
and a thread-centric display mode; and 

a display of said thread data based on the 
selected display mode. 
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49. A system of presenting data, said system 
comprising: 

a display mode selected from a plurality of 
display modes for displaying performance data of 
one or more threads of an application, said 
plurality of display modes comprising a thread- 
centric display mode focused on an individual 
thread's activity; and 

a display of said performance data of said 
one or more threads based on the selected display 
mode . 
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50. A system of presenting data, said system 
comprising : 

a plurality of data structures to be used in 
displaying performance data of at least one 
application, wherein at least one data structure 
of the plurality of data structures has associated 
therewith performance data of at least one thread 
of the at least one application; and 

a computing unit to present the one or more 
data structures in an organizational structure, 
wherein the organizational structure is based on 
at least one of functional activities within the 
at least one application and thread activities 
within the at least one application. 
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51. At least one program storage device readable by a 
machine, tangibly embodying at least one program of 
instructions executable by the machine to perform a method 
of presenting data^. said method comprising: 

selecting a display mode for displaying 
thread data of one or more threads of at least one 
application, said display mode comprising one of a 
function-centric display mode and a thread-centric 
display mode; and 

displaying said thread data based on the 
selected display mode. 

52. The at least one program storage device of claim 
51, wherein said selecting further comprises dynamically 
switching, by a user, between said function-centric display 
mode and said thread-centric display mode. 

53. The at least one program storage device of claim 
51, wherein the selected display mode is the function- 
centric display mode, and wherein said displaying comprises 
displaying a hierarchical structure which includes one or 
more functions having a parental relationship to the one or 
more threads, the hierarchical structure including 
corresponding thread data for each of the one or more 
threads of the one or more functions. 
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54. The at least one program storage device of claim 
53^ wherein the corresponding thread data for a thread 
includes performance data of that thread as it pertains to a 
particular function . 

55. The at least one program storage device of claim 
51;. wherein the selected display mode is the thread-centric 
display mode^ and wherein said displaying comprises 
displaying a hierarchical structure in which the one or more 
threads have a parental relationship to one or more other 
components of said at least one application, the 
hierarchical structure including corresponding thread data 
for each of the one or more threads. 

56. The at least one program storage device of claim 
55, wherein the corresponding thread data for a thread 
includes accumulated performance data of the one or more 
other components that are children of that thread. 

57. The at least one program storage device of claim 
51, wherein said data includes performance data of said one 
or more threads. 

58. The at least one program storage device of claim 
57, wherein said performance data comprises profile data of 
said one or more threads. 
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59. The at least one program storage device of claim 
51, wherein said selected display mode is the function- 
centric mode, and the thread data of a thread of said one or 
more threads comprises data indicating an amount of system 
resources consumed by the thread when executing a particular 
function of the at least one application, 

60. The at least one program storage device of claim 
51, wherein said selected display mode is the thread-centric 
mode, and the thread data of a thread of said one or more 
threads comprises data indicating an amount of system 
resources consumed by the thread when executing one or more 
functions of the at least one application. 
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61. At least one program storage device readable by a 
machine, tangibly embodying at least one program of 
instructions executable by the machine to perform a method 
of presenting data, said method comprising: 

selecting a display mode from a plurality of 
display modes for displaying performance data of 
one or more threads of an application, said 
plurality of display modes comprising a thread- 
centric display mode focused on an individual 
thread'^ s activity; and 

displaying said performance data of said one 
or more threads based on the selected display 
mode . 

62. The at least one program storage device of claim 
61, wherein said thread-centric display mode includes an 
indication of at least one of: the threads created at 
runtime, one or more functions executed by a thread, and an 
amount of system resources consumed by a thread in each 
function executed by the thread. 

63. The at least one program storage device of claim 
61, wherein said plurality of display modes further 
comprises a function-centric mode focusing on activities 
associated with a particular function. 
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64. At least one program storage device readable by a 
machine, tangibly embodying at least one program of 
instructions executable by the machine to perform a method 
of presenting data, said method comprising: 

creating a plurality of data structures to be 
used in displaying performance data of at least 
one application, wherein at least one data 
structure of the plurality of data structures has 
associated therewith performance data of at least 
one thread of the at least one application; and 

presenting the one or more data structures in 
an organizational structure, wherein the 
organizational structure is based on at least one 
of functional activities within the at least one 
application and thread activities within the at 
least one application. 

65. The at least one program storage device of claim 
64, wherein said performance data of said at least one 
thread comprises profile data of said at least one thread. 

66. The at least one program storage device of claim 
64, wherein said plurality of data structures comprises at 
least one of a process object, a file object, a function 
object and a thread object. 
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67. The at least one program storage device of claim 
64^ wherein the creating is based upon whether the 
organizational structure is based on functional activities 
or thread activities. 

68. The at least one program storage device of claim 
64, wherein the organizational structure is based on 
functional activities, and wherein said presenting comprise 
using a hierarchical structure of: process data 
structure-^f ile data structure^f unction data 
structure-^thread data structure. 

69. The at least one program storage device of claim 
64, wherein the organizational structure is based on thread 
activities, and wherein the presenting comprises using a 
hierarchical structure of: process data structure-^thread 
data structure-^f ile data structure->f unction data structure 

70. The at least one program storage device of claim 
64, wherein said method further comprises accumulating 
performance data for one or more data structures of the 
plurality of data structures, and wherein said presenting 
comprises displaying the accumulated performance data with 
its corresponding data structure. 
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71. The at least one program storage device of claim 
64, wherein the organizational structure is based on 
functional activities, and wherein the presenting includes 
displaying one or more functions of said at least one 
application, and for each function of said one or more 
functions, displaying one or more threads executing that 
function, along with the performance data of that thread as 
it pertains to that function. 

72. The at least one program storage device of claim 
64, wherein the organization structure is based on thread 
activities, and wherein the presenting comprises displaying 
one or more threads of said at least one application, and 
for each thread of said one or more threads, displaying its 
associated performance data, which reflects performance data 
of the one or more functions executed by that thread. 
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